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Summary 
Recent and anticipated changes in technology and institutions offer renewed challenges for forestry 
in Australia and abroad. Accommodating change is easy when it is foreseen, but when change is 
unheralded, it may be best managed by those with broad experience and current knowledge. Thus 
we may prepare for change through selected refresher courses and by actively looking to broaden 
our experience. It is likely that Australia’s role regionally and globally as a seat of learning, as a 
genetic storehouse, and as timber trader, will become more important in the future. Australia and 
New Zealand have much expertise and experience that may be sought by our near northern 
neighbours, especially in reduced impact logging, research management, and conservation planning.  
 
 
 
Introduction 
Many before me have greeted a new era by 
reviewing achievements and observing how little 
remained to research or invent (e.g., Horgan 
1996), but I will not offer any such claims. In the 
present century, technology has changed much 
science fiction into reality, but progress has been 
uneven. We have a sufficiently good 
understanding of elementary particles that some 
leading physicists claim to have seen “the mind of 
God”, but there remains much to learn about the 
world around us. We have catalogued many 
heavenly bodies and can predict their behaviour, 
but can make the same claim for comparatively 
few earthly organisms. We know how computers 
interact through networks, but not how most plants 
and animals interact. Clearly, there is scope for 
more research on ecology and ecosystems, in 
ANZ† and abroad. The challenge is to make 
management more effective and efficient in 
meeting our objectives, and this in part, requires 
that we identify the research that can make a 
difference in forest management. 
Technological progress has been one of the 
highlights of this century. Unfortunately, our 
social achievements leave more to be desired. 
More people than ever before live in poverty, 
without access to clean water, adequate nutrition, 
basic sanitation, or elementary education. 
Meanwhile, the wealthy consume fossil fuels and 
                                                 
† For brevity, I will use ANZ to denote Australia 
and New Zealand, and Anzacs to refer to ANZ 
foresters (with apologies to the real ANZACs). 
other resources extravagantly, jeopardizing the 
very biosphere on which we all depend. All of us, 
rich and poor alike, are shaping the forests of 
tomorrow, not only through our use of timber, 
paper and fuelwood, but also through other goods 
and services which impact forests (e.g., use of 
agricultural products may increase pressure for 
conversion of forest land). And as foresters, we 
try to manage the supply-side to maximize goods 
and services without impairing future options: 
quite a challenge when we have so little influence 
on the demand-side. 
In the words of Gifford Pinchot, we strive for “the 
foresighted utilization, preservation and/or 
renewal of forests, waters, lands, and minerals for 
the greatest good of the greatest number for the 
longest time”, despite incomplete knowledge and 
an imperfect world. This task has never been 
easy, and as the pace of change increases 
relentlessly, the challenge escalates. Can we rise 
to the occasion? What can foresters, in ANZ and 
abroad, do to contribute toward a better world? 
The Changes 
If some foresters had been asked in 1897 to 
forecast the changes that would unfold during the 
20th century, they probably would have been 
incorrect, disbelieved, or both. Nonetheless, they 
managed to put into place procedures and 
institutions that have served us well during the 
early decades of this century. Several of the 
principles underpinning silviculture, yield 
regulation, and forest management were 
established at about this time. They also made 
progress with taxonomy, consolidated much 
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material into texts, and established several forestry 
institutions (including the International Union of 
Forestry Research Organizations, IUFRO). What 
they may have lacked in foresight, they made up 
for in conviction. I am no better able to foretell the 
future than they were, and am confident that any 
specific predictions that I might make would be 
incorrect or ill-timed. Nonetheless, I believe that 
we draw on past experience to prepare ourselves 
for the uncertain future ahead. There is only one 
certainty: that we will experience change, and as a 
profession, need to be able to adapt quickly and 
confidently to deal with the inevitable changes. 
The important thing is, in the words of Friedrich 
Oetinger, to have “the serenity to accept the things 
I cannot change, the courage to change the things 
I can, and the wisdom to know the difference.” 
Some of the challenges that we may anticipate as 
foresters include changes in demand (i.e., 
population growth increases demand and rising 
living standards change the nature of demand),  
closer scrutiny (e.g., by various government and 
non-government organizations), and new 
opportunities (e.g., remote sensing, computing, 
wood processing, etc). I briefly review the 
implications of some of these changes, and where 
possible, offer some prognoses for the future. 
Forest resources and wood supply 
Throughout the 1980s, forests diminished at an 
average rate of 17 million ha/yr, and although the 
deforestation rate appears to have diminished, 
significant areas continue to be lost. Despite this, 
the global outlook for timber production is 
relatively good (Nilsson 1996, Solberg et al. 
1996). This is due in part to increases in both area 
and productivity of plantations, and because the 
production cost of plantation timber is declining 
relative to natural forest timbers. However, 
intensive utilization of forests, both natural and 
planted, has potentially serious implications for the 
maintenance non-timber goods and services, 
including biodiversity. In Europe, forest growth 
exceeds the current harvest, largely due two 
factors which may also become relevant in 
Australia: at the margin, imported timber is 
cheaper than domestic production, and the non-
consumptive value of forests (for recreation, 
aesthetics, water, etc.) is greater than the timber 
value. 
Social and economic influences 
Despite the positive outlook for the wood supply, 
population growth and rising living standards are 
expected to lead to increased demand for wood 
products. This should lead to a price increase in 
real terms, increasing the utility of marginal 
resources on many scales, e.g., greater utilization 
of felled trees; increased harvesting within existing 
areas as size, quality and species requirements 
change; additional areas within existing resources 
as commercial accessibility is redefined; and 
expansion into marginal landscapes, including 
boreal forests and savannah lands. This will have 
important implications for conservation within 
production forests. Economic changes may also 
promote further recycling and product 
substitution, as well as many indirect effects, as 
land is sought for other uses, as forests are 
increasingly valued for their water production, 
recreation and other services, and as the poor and 
deprived turn to the forests for their subsistence 
needs. 
The forest’s role as a “poor man’s overcoat” may 
be the crucial wild-card in resource forecasts. 
Recent social upheavals in the Philippines, USSR, 
Yugoslavia, Zaire and elsewhere have forced 
thousands of people into the forest to survive, and 
created situations where the most important use of 
the forest may be for shelter and fuelwood. In a 
similar way, official and unofficial transmigration 
schemes have led to the destruction of much 
forest in Indonesia, Brazil, and elsewhere. 
Some observers think that increasing urbanization 
will depopulate rural areas and relieve some of 
the pressure on the forests. However, the trend to 
urbanize may be reversed by social (e.g., 
telecommuting), economic (e.g., unemployment) 
or environmental changes (e.g., epidemics). In 
any case, the level of urbanization may have no 
effect on forest degradation caused by 
neocolonial disregard for people and 
environments abroad, especially by offshore 
companies not under the scrutiny of domestic 
consumers and NGOs. At present, this seems 
particularly true of logging operations from the 
“tiger economies” of Asia, now establishing 
operations in both boreal and tropical forests. 
Institutional and policy aspects 
Forestry has had a high profile in international 
politics since UNCED in Rio de Janeiro in 1992, 
and the Intergovernmental Panel on Forests (IPF) 
has maintained it on the international political 
agenda. However, the rhetoric has not yet 
achieved much action, at home or abroad. For 
instance, the ITTO has been advocating its Target 
2000 for several years (Anon 1991), but as the 
time of reckoning draws near, it seems that only a 
small proportion of the production of 
internationally-traded tropical timber originates 
from sustainably managed forests. And it seems 
that the original aim been diluted (by omitting the 
word all) in the International Tropical Timber 
Agreement, which now seeks “to enhance the 
capacity of members to implement a strategy for 
achieving exports of tropical timber and timber 
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products from sustainably managed sources by the 
year 2000” (ITTA 1994). Will the Forest 
Stewardship Council and its certifiers make any 
difference, or will the GATT emasculate these 
initiatives? These and other initiatives presently 
appear to have been less than successful: have they 
been misdirected, is the problem too big, or has the 
world simply become weary and indifferent to yet 
another environmental bandwagon? While reform 
has been slow, we should take comfort from the 
fact that changes have been in the right direction, 
and that small increments may be more sustainable 
than abrupt reversals. 
On a more positive note, the present decade has 
also witnessed the creation of two important 
research agencies, the European Forest Institute 
(EFI) and my own organization, CIFOR, both of 
which carry out collaborative research on matters 
of European and global interest respectively. They 
both have close links with IUFRO, the 
International Union of Forest Research 
Organizations, which recently renewed its role in 
coordinating research and sharing results by 
extending its network to the internet 
(http://iufro.boku.ac.at/). Collectively, CIFOR, EFI 
and IUFRO form an effective partnership for 
mobilizing international forestry research (FAO et 
al. 1997). 
Conservation groups also seem to be maturing, 
with their emphasis, in many cases, changing from 
a view inclined to “conserve all forest at any cost”, 
to one which recognizes the need to target 
particular locations and habitats to ensure 
representation and function. This is central to our 
ethic of wise use, and we need to forge alliances 
and foster collaboration with such groups to 
achieve the “greatest good”. 
Management gurus and the “user pays” mentality 
have left their mark in forestry too, with many 
government forest services corporatized or 
privatized, and many research institutions required 
to pay their way (e.g., Kellas et al. 1995, 
McKinnell 1995). The fashionable model seems to 
be “third generation research” (not autonomous 
FRIs, not contract research, but close working 
relationships; Roussel et al. 1991). One of the 
implications of this is that forest services must be 
able to estimate the value of forest production and 
services, and that research units and their clients 
must be able to appraise the quality of research. 
Both these issues remain interesting and important 
challenges (see e.g., Leary 1991). 
On the international scene, funding is also 
becoming more scarce (e.g., see Kiekins and 
Byron 1997), and with the notable exceptions of  
Australia (ACIAR) and Denmark (Danida), is 
increasingly tied to specific activities and goals. 
This may mean that “trendy” topics are “over-
funded”, while equally important but less 
fashionable work gets starved for funds. A more 
serious trend is the tendency to favour “sure-to-
deliver” short-term projects over longer-term and 
risky topics which may nonetheless be of much 
greater importance. The growing prominence of 
the new “tiger economies” may introduce a new 
wildcard, as old donors become less prominent. 
Will the “tigers” become supportive donors to 
international forest research, or will they be 
“buyers”, paying only for specific activities of 
national interest? 
Technological prospects 
While some of the changes I anticipate seem 
rather gloomy, technology offers a great deal of 
promise. It is impossible to review even briefly, 
all the potential developments, but three areas 
warrant a specific mention. Remote sensing and 
other forms of telemetry will provide more 
detailed and more up-to-date information about 
the resource, decision support systems will assist 
understanding and ability to communicate, and 
fibre technology will make wood “go further”, 
with less impact on the forest. 
Foresters have been at the forefront of remote 
sensing for decades (cf. aerial photography and 
dendrometry), despite obstacles such as clouds 
and bandwidth limitations. Technology continues 
to eliminate the constraints: sensors record more 
frequencies, finer resolution, day and night, rain 
or shine; computers do mips (million instructions 
per second), not flops (floating-point operations 
per second); and storage devices hold terrabytes 
(1012 or trillion characters) instead of kilobytes 
(103 or thousand). Basic resource data has never 
been obtained or processed so readily. However, 
there is a real danger that the sheer volume of 
data may divert us from the task of analysis and 
prescription. The new challenge is to use these 
data to obtain useful insights without information 
overload: to proceed beyond mere data collation 
and illustration to critical interpretation and 
informed action. 
Decision support systems (DSS) are now used 
routinely in forest management, but scope 
remains to use these systems more effectively, 
and to improve these systems in various ways. It 
is prudent for forest managers and system 
providers alike to periodically review their DSS 
to ascertain that that inventory is up-to-date, 
growth models are adequate, and that user-
interfaces meet current requirements (Vanclay 
and Skovsgaard 1997). I have previously 
observed (Vanclay 1993) that technology is 
available to link forestry DSS to virtual reality 
interfaces: the important questions are whether 
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this would better communicate information to 
those who need it, and if so, whether it is cost-
effective to do it this way. I also argued for greater 
emphasis on visualization of forestry-related DSS 
information: that need remains today. 
Let me return briefly to modelling, partly because 
of my personal interest and expertise in this area, 
but also because it has been undervalued by many. 
To me, the benefits of modelling accrue not only 
through the uses to which the model is put, but 
also through the process of model construction. 
Since a model is a synthesis of existing 
knowledge, expressed clearly, concisely and 
unambiguously, building a model is an effective 
way to identify gaps in existing knowledge and 
understanding. And using the model with both real 
and hypothetical data is a good way to investigate 
possible implications of management decisions, 
and to explore options that may exist under 
different scenarios (Vanclay 1994). 
New innovations also offer the prospect that wood 
and various substitutes can be used more 
sparingly, and can be used in a greater variety of 
applications. In the past decade or so, finger-
jointing has offered better utilization, and 
laminated veneer lumber (LVL) has enhanced the 
natural properties of timber, to give just two 
examples. On-going development in fibre 
technology will certainly lead to further 
enhancement of wood properties and to new 
applications, but also to substitution by alternative 
fibres (e.g., agricultural by-products such as 
straw). Technology may also impact wood 
consumption in other ways, by eliminating a 
market rather than by providing a substitute: e.g., 
better computer monitors may make the paper-less 
electronic office a reality rather than empty 
rhetoric. There is also a political dimension to 
technology: e.g., any requirement by Europe or the 
USA that new printers and copiers should, by 
default, make double-sided copies, would 
substantially reduce sheet paper consumption. 
Myths and legends 
Technology changes, but myths persist. Some 
myths which should be challenged include the 
“lungs of the Earth” and the “carbon offset”. The 
“lungs of the earth” appears in many places, 
perhaps most recently in the geography syllabus 
for Australian schools (Bruxner 1996, p. 171, 
suggested that Manu National Park in the Peruvian 
Amazon is “the earth’s lungs”), but also repeatedly 
in the popular press (e.g., the Jakarta Post, which 
recently claimed Kutai National Park in 
Kalimantan was the “lungs of the earth”). 
Although well-intended, these remarks reflect a 
misunderstanding of forest dynamics, and may 
contribute an impediment to effective forest 
management. Mature rainforests are not the lungs, 
but rather the sinuses of the earth (i.e., they 
increase humidity and trap dust). A related 
misconception is the ability of plantations to 
offset carbon liberated by fossil fuel consumption. 
Plantations do fix carbon dioxide in the short-
term, but the carbon balance in the longer term 
depends on the fate of the timber. The 
fundamental problem is the transfer of carbon 
from the geosphere to the biosphere, and 
plantations cannot redress this imbalance (unless, 
perhaps, timber is sunk in the ocean depths). 
Brazil has a better solution: substituting fossil 
fuels with alcohol produced from sugar cane. 
However, since sugar cane captures only 8% of 
intercepted light as chemical energy (Gust 1996), 
solar cells may be more efficient for many 
applications. 
The Challenges 
Clearly, the new millennium will offer more 
challenges that I am able to canvass, but I want to 
highlight a few situations where Australian 
experience and skills give us a comparative 
advantage in forest management, research, and 
education. The forest sector of many of our near 
northern neighbours is well able to pay for these 
services, so my remarks relate to commercial 
ventures as well as to bilateral assistance. 
I prefix these remarks with two observations. 
Firstly, the critical issue is not to anticipate 
changes, but rather to know our objective or 
niche, not only so that we know when we achieve 
it, but also so that we can use change to our 
advantage. And secondly, that we should not be 
parochial and withdraw from international 
forestry issues. Anzacs have much to offer 
abroad, but also much to gain. Overseas 
experience brings rewards at home as well as 
abroad, and may be an effective way to foster our 
own renewal (Vanclay 1996). 
Management and consulting opportunities 
Management involves making decisions despite 
incomplete information and insufficient time. 
This is anathema to many scientists, but ANZ 
foresters have gained a “can do” reputation, based 
on their resourcefulness and ability to tackle 
almost any task and do a reasonable job of it on 
time and within budget. This reputation as 
effective, practical problem-solvers has created 
many opportunities abroad for Anzacs, and those 
involved in management and consulting should 
capitalize and build on this reputation. 
I have remarked on other occasions that 
Australian forestry makes comparatively efficient 
use of resource information, ranging from 
inventory data to DSS (Vanclay 1993). By 
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“efficient”, I mean good use of data, with a happy 
balance between data gathering, analysis and 
interpretation. This may well have come about in 
Australia through necessity, a result of vast areas, 
few staff, extensive management and 
comparatively low productivity. It is not always 
so: some agencies collect vast amounts data, 
disproportionate to the analyses they attempt or to 
the value of the resource, while others pursue 
endless analyses on minuscule data sets. Efficient 
diagnosis and monitoring is fundamental to all 
forms of natural resource management, and ANZ 
seems to have something to offer in that regard. 
Our north American colleagues have obtained 
much mileage from their concepts of holistic 
management, both as “Forest Ecosystem 
Management” in the US and as the Model Forest 
Program in Canada. I find Anzacs strangely quiet 
on this matter, since we are not inexperienced in 
matters of conflict resolution, multiple-use 
management, and so on. It seems that the latest 
manifestation of Ecosystem Management is 
“Adaptive Management”, which presumably 
recognizes that resources are managed with 
incomplete knowledge in a changing environment, 
and that when circumstances (knowledge, the 
socio-economic context, or the natural 
environment) change, management should also 
change. The challenge is to recognize when, and 
how, to adapt. These are complex issues, as they 
involve both environmental monitoring and 
stakeholder participation. Again, this would seem 
to be an area where Anzacs had much to offer our 
northern neighbours. 
Research and development possibilities 
It seems that an increasing amount of forest 
research is focused on the applied, short-term, 
tangible and profitable work, whether in forest 
services, research institutes or universities. Even at 
CIFOR, the CGIAR (Consultative Group on 
International Agricultural Research that facilitates 
funding for the 16-centre family of which CIFOR 
is a part) and its donors increasingly emphasize 
short-term, low-risk research. But who then will 
do the more risky and/or long-term research, 
which nonetheless may contribute important 
dividends? It seems to me that short-term, low-risk 
research can probably be done more efficiently by 
others, by private companies if profits can be 
captured, or by national research centres if the 
benefits are more diffuse. Despite the CGIAR 
rhetoric, it seems to me that the important issues 
for international research agencies should be those 
that are too holistic, eclectic, long-term or risky for 
others to contemplate. 
I make no attempt to catalogue a prioritized list of 
research needed to support forest management 
abroad; this is neither the time nor place for such 
a discussion (but see CIFOR 1996). However, I 
offer one illustration of an important research 
question that should provide a fertile basis for 
international collaboration, and concerns the role 
of trees on non-forest land in maintaining forest 
functions and services. It seems inevitable that, 
within the foreseeable future, the area of forest 
worldwide will continue to decrease, and that 
agricultural production systems (including forest 
plantations) will become more intensive. Despite 
these pressures, we want to maintain the essential 
ecosystem functions performed by trees and 
forests, and to minimize the disruption caused by 
the reduction and fragmentation of forest areas. 
There are several important questions relating to 
this realization: 
• is there a threshold at which ecosystem 
services and functions are disrupted, or is 
there a gradual diminution of services and 
functions? 
• how can one tell when a system is 
approaching a threshold or critical level? 
• can individual scattered trees on non-forest 
land help to maintain services? 
• what is the optimum configuration and 
spacing of trees and how does it depend on 
land use and distance to relict forest? 
• how should planted and relict trees on non-
forest land be managed to maximize 
ecosystem services and functions? 
• how can this information be best 
communicated to policy-makers, planners, 
and the community at large? 
A contrasting issue, such as the breeding of a 
“supertree”, may be more effectively handled by a 
private research facility, as there should be little 
difficulty obtaining a return on investment. The 
potential market for a supertree is considerable, 
and the likelihood of success is relatively high, 
although somewhat location-specific. Globally, 
timber production averages only 1 m3/ha/yr, while 
several industrial plantation companies attain 
more than 40 m3/ha/yr operationally, and over 
100 m3/ha/yr on trial plots, so the potential impact 
is considerable. Although 100 m3/ha/yr sounds 
high, it remains below that theoretically possible, 
and well below that which might be obtained if 
the C4 pathway could be introduced into trees. 
Other forms of genetic engineering also offer 
promise for particular applications (e.g., Kiernan 
1997). 
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Education and training needs 
The issue of education and training has recently 
been canvassed in the IFA Newsletter (Kanowski 
1995, Turner 1996, Vanclay 1996), and do not  
propose to repeat those views. However, I re-
emphasize briefly the need for a broad foundation, 
for refresher courses, and for “outreach” 
programmes to educate policy-makers and the 
broader community. I also stress the value of 
overseas experience, which may be one of the 
more efficient ways to prepare young professionals 
for the social and cultural changes they will 
experience during their careers. The importance of 
outreach should not be downplayed: international 
forestry has “too many mothers-in-law” (e.g., 
agriculture, environment, trade) who impinge on 
forestry issues without adequate knowledge or 
authority (Roberts and Nagle 1977), and the best 
solution may be to offer them a better 
understanding of the real situation. The role of 
farmers and small woodlot owners as wood 
suppliers is gaining recognition, both domestically 
and abroad (Brown et al. 1996), and this also has 
implications for forestry training and extension. 
Conclusions 
I make no attempt to draw a comprehensive 
conclusion from these personal and haphazard 
thoughts for the future, but simply highlight a few 
issues as brain-teasers and discussion starters. 
Implications for Australian forestry 
Firstly, some reassurance for the profession: it 
seems that despite some uncertainty regarding the 
natural forest estate, the possibility of substitutes, 
and some changes in production, the outlook for 
the timber industry in ANZ looks robust in the 
medium-term. 
It seems likely that as the conservation debate in 
Australia matures, there will be some reappraisal 
of conservation reserves and their management, to 
try to maximize conservation objectives. This need 
not make further inroads into the productive forest 
estate, and may lead to incentives for additional 
plantations of indigenous tree species, and even 
(dare I suggest it) renew opportunities for 
conservative selection logging in existing forests 
(e.g., to provide particular conservation 
opportunities at low net costs). 
Many of our plant species have evolved in a 
difficult environment involving poor soils and an 
extreme climate, factors characteristic of degraded 
sites. Vast areas of degraded lands exist 
throughout the tropics (and elsewhere). The first 
step in rehabilitating these lands, or in simply 
preventing degrade, is simply to re-establish some 
- any - vegetation. In many cases, Australian 
species are ideal for such rehabilitation work, and 
can be propagated and established cheaply and 
efficiently. The potential importance of 
Australia’s plant genetic resources is likely to 
gain wider attention, and it is important to 
increase efforts to document and conserve this 
resource. 
International responsibilities and opportunities 
ANZ offer educational opportunities not available 
within many of the countries to our near north: 
this is a niche in which we can both help others 
and make money, and should be exploited. 
ANZ should be more innovative in their foreign 
aid programme. One cost-effective way to 
increase our presence abroad is to offer more 
support for Australians to work in selected 
institutions abroad as junior professional officers. 
This should not only enrich the JPOs themselves, 
but also our profession as a whole. While 
Australia is a comparatively small contributor to 
bilateral and multilateral aid in the region, 
experience suggests that our enthusiasm may 
leverage aid from other sources. 
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